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Upon exposure to stressful experiences, steroid hormones, neuro-
transmitters, and neuromodulators are released which modulate
specific processes in the brain. While the release of these
compounds is believed to promote behavioral adaptation to
stressful experiences, they have also been implicated in stress-
related psychopathology. Extensive research in the past decade has
culminated in a deeper understanding of the cellular and molec-
ular mechanisms of how stress hormones, neurotransmitters, and
neuromodulators, alone and in concert, affect the brain. This new
multidisciplinary approach involving behavioral, electrophysio-
logical, molecular, and epigenetic studies is used to elucidate the
long-lasting complex effects of stress on cognitive functions in
the brain. The target for the action of these mediators ranges
from membrane receptors to nuclear receptors, often specific for
different brain areas, affecting eventually homeostatic and various
cognitive functions.
In this Frontier Research Topic, we have put together chapters
written by leaders in the field that provide up-to-date sum-
maries of the different angles of work on the effects of steroid
hormones, neurotransmitters, and neuromodulators on synaptic
transmission and plasticity from ion channels to pathophysio-
logical processes. The different chapters deal with epigenetics
(Hunter, 2012), which details the different nuclear targets for the
long-term effects of stress. Mody and Maguire (2012) discuss the
role of GABA in the feedback regulation of steroid action, Levy
and Tasker summarize the current knowledge on the regulation
of the HPA axis (Levy and Tasker, 2012). The main section of
the Frontier Topic involves novel views on postsynaptic effects of
steroid hormones, CRH, and noradrenaline on synaptic functions
in the brain. These include a section on amygdala-hippocampus
interaction (Li and Richter-Levin, 2012), cellular, and molecular
studies on CRH effects in the hippocampus (Chen et al., 2012),
effects of early life stress on metabolic functions in the brain
(Bock et al., 2012), interactions between noradrenaline and corti-
costerone on brain function (Krugers et al., 2012), region selective
effects of corticosterone in the hippocampus (Maggio and Segal,
2012), and finally, effects of corticosterone on NMDA receptor
function in the hippocampus (Tse et al., 2012). Finally, a behav-
ioral study on the interaction between gestational and adult stress
(Walf and Frye, 2012) concludes the list.
Altogether, these papers provide state-of-the-art insights how
stress determines cellular and network function and ultimately
how stress affects cognition and emotion in the brain, a subject
of increasing importance in modern society.
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